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Background: The adequate information about the functional capacity of elderly populations is a key for the
comprehensive assessment of their health status and autonomy. The Lawton IADL (instrumental activities of daily
living) Scale is a very often used scale to assess independent living skills, but has never been validated for its use in
Spanish-speaking populations. The purpose of this study was to assess the validity, the reliability, and
responsiveness of this widely used scale.
Methods: The validation was based on a prospective cohort of 1,965 patients aged 65 or over who suffered an
accidental fall with a hip or wrist fracture as a result. These patients were followed up six months after the
production of the fracture. Cronbach’s alpha was used to assess reliability, and exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) for the construct validity. Convergent and discriminant validity were examined by
the correlation of the IADL Scale with the Barthel Index, SF-12, WOMAC short form, and QuickDASH questionnaires.
Known-groups validity was also studied comparing IADL Scale according to different groups, and responsiveness
was assessed by means of effect sizes.
Results: The mean age was 80.04 years (SD 8.04). The Cronbach alpha coefficient was 0.94. In the EFA, factor
loadings ranged from 0.67 to 0.90, and CFA confirmed the homogeneity of the construct. Regarding the
convergent validity, all correlation coefficients were higher than 0.40. Significant differences were found according
to different groups, supporting known-groups validity. Responsiveness parameters showed moderate to large
changes (effect sizes, 0.79 and 0.84 among patients classified as worsened).
Conclusions: These results confirm that the Spanish version of the Lawton IADL Scale has excellent reliability and
validity and a moderate to large sensitivity to change. This study provides a proper validation, not only of the
Spanish version of the Lawton IADL Scale, but also of the original instrument.
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Functional capacity is a complex concept that includes
advanced activities, instrumental activities of daily living
(IADL), and basic activities of daily living (ADL). These
components are hierarchically ordered, an ability to de-
velop activities at the highest levels imply the preserva-
tion of the lower levels [1,2]. IADL encompasses a group
of activities necessary for living independently and their
assessment reflects the degree to which individuals are
adapted to their environment. Adequate information* Correspondence: itziar.vergaramitxeltorena@osakidetza.net
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reproduction in any medium, provided the orabout the functional capacity of elderly populations is
key for the comprehensive assessment of their health
status and autonomy. Quality Instruments oriented to
the exploration of functional capacity provide patients
and health and social professionals with a powerful tool
to know and understand the needs they have to tackle.
The Lawton IADL Scale is the most widely used [3] in-
strument for IADL assessment in elder population. In
despite of this, it has never been validated for use in
Spanish-speaking populations.
We report a validation, of the Spanish version of the
Lawton IADL Scale [4], regarding three key aspects of
its performance (validity, reliability, and responsiveness),
as a reliable instrument for the measurement of IADL.l Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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validity of the original scale itself.
Methods
The validation process was based on data from a pro-
spective cohort study of patients aged 65 years or more
who attended the Emergency Room (ER) of seven public
teaching hospitals for a hip or wrist fracture due to a
fall during the period from 2009-3-01 to 2010-01-31.
Osakidetza, the Basque Health Service, provides near-
universal public health coverage to 2 million people to
the autonomous region in northern Spain. All patients
were informed about the study and their interest in tak-
ing part of it was recorded; those who took part gave
their informed consent before inclusion. The study was
approved by the Ethics Committee of all participating
hospitals. Patients suffering psychological impairments
and those where syncope was identified as cause of the
fall were excluded. Patients who completed less than
50% of the questionnaires were considered losses.
Patients admitted to the hospital were interviewed dur-
ing their stay and those sent home were interviewed by
telephone as soon as feasible thereafter in order to recall
the information as close in time to the accident as pos-
sible. The follow-up questionnaires at 6 months were
sent to all the participants by mail, and in order to avoid
losses, participants were carefully followed-up. Specific-
ally, participants were telephoned to increase the re-
sponse rate and, as required, to adapt the interview
procedure to the preferences of the participants, con-
ducting the questionnaires over the phone for those with
visual impairments, for example.
The study was based on a comprehensive assessment
of patient well-being, including their functional capacity
and other relevant variables. Degree of dependence,
using the Lawton IADL Scale and the Barthel Index,
both before the fall (retrospectively) and at the moment
of the interview, self-reported level of health-related
quality of life (HRQoL) (using the SF-12 Health Survey,
and specific questionnaires such as the short form of the
WOMAC (for patients with hip fractures) and the
QuickDASH questionnaire (for those with wrist frac-
tures)) were assessed.
The Lawton IADL Scale [5] is composed of 8 items
and assesses a person’s ability to perform tasks such as
using a telephone or handling finances. Responses to
each of the eight items in the scale are coded as 0 (un-
able or partially able) or 1 (able), and the responses are
summed. The summary score ranges from 0 (low func-
tion, dependent) to 8 (high function, independent).
The Barthel Index [6] consists of 10 items that meas-
ure a person's activities of daily living. The overall pos-
sible score ranges from 0 to 100, with lower scoresindicating more severe disability. Regarding the final
score, patients’ degree of dependence was classified in
four groups: < 20 total; 20–35 severe; 40–55 moderate
and ≥60 mild dependence. The SF-12 Health Survey [7]
is a generic instrument for measuring HRQoL. It con-
tains 12 items from the SF-36 Health Survey [8], to re-
produce the physical component summary (PCS) and
the mental component summary (MCS), ranging from 0
to 100, with higher scores indicating better level of health.
Its validity has been demonstrated in Spanish patients [9].
The WOMAC short form (WOMAC-SF) (Western
Ontario and McMaster Universities Osteoarthritis Index)
[10] is a shortened version of the self-administered
questionnaire [11,12] based on 11 items, to assess pain
and function in patients with hip or knee impairments.
This scale domains range from 0 to 100, with higher
scores indicating worse health status.
The QuickDASH is a shortened version of the DASH
Outcome Measure (DASH stands for Disabilities of the
Arm, Shoulder and Hand) (Canadian Institute for Work
& Health and the American Academy of Orthopaedic
Surgeons [AAOS]). Instead of 30 items, the QuickDASH
uses 11 items to measure physical function and symp-
toms in individuals with any of several musculoskeletal
disorders of the upper limb. It’s based on a 5-point
Likert scale (1–5). Subsequent raw scores range from 30
to 150 and are converted to a percentage, 0 (no disabil-
ity) to 100 (most severe disability). The QuickDASH also
has two four-item optional modules that are scored sep-
arately. The Spanish translation of the questionnaire was
used [13].
Statistical Analysis
The description of the variables was carried out using
frequency tables, means and standard deviations (SD).
Regarding reliability, the internal consistency of the
Lawton IADL Scale was assessed using Cronbach’s alpha
coefficient [14], with a value of >0.70 being considered
acceptable [15]. The construct validity was studied by
exploratory factor analysis (EFA) to test the hypothesis
that the eight items on the questionnaire represent a sin-
gle factor. Items with factor loadings and communalities
≥0.40 were considered acceptable [16]. Confirmatory
factor analysis (CFA) for categorical variables was also
performed. Different fit indices were evaluated [17-21]:
(a) the root mean squared error of approximation
(RMSEA) (<0.08 acceptable); and (b) the Tucker-Lewis
Index (TLI) and Comparative Fit Index (CFI) (>0.90
satisfactory).
Historically [22], items regarding food preparation,
housekeeping, and laundry are omitted for men, with
some justifications [23,24], but without the evaluation of
the performance of the scale in this respect. EFA and
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women to study the stability of the construct validity
by sex.
Item convergent and discriminant validity was exam-
ined by means of item-scale correlations and by correla-
tion with the other scales (SF-12 PCS score, WOMAC-SF,
QuickDASH, and Barthel Index) by means of the Spear-
man correlation coefficient. Item convergent validity was
satisfied if the item-own scale correlation corrected for
overlap was ≥0.40, while item discriminant validity was
satisfied if an item correlated significantly more strongly
with the scale it represented than with other scales. The
significance of a difference between correlations was





), with the recommended significance cri-
terion of two standard errors [25].
Lawton IADL scale convergent and discriminant valid-
ity was examined by correlations with the previously
named questionnaires. We hypothesized that the correl-
ation coefficient would be higher than 0.40 with those
instruments that measured physical domains (Barthel
index, SF-12 PCS score, function WOMAC-SF and
QuickDASH), and lower with the SF-12 MCS score. In
addition, we established that the strength of correlation
between the Lawton IADL Scale and the other measures
should be lower than the internal consistency of the
Lawton IADL Scale [25]. The Spearman correlation co-
efficient was used.
Known-groups validity was examined by comparing
the Lawton IADL Scale among different groups accord-
ing to age, Barthel Index, SF-12 PCS domain, WOMAC-
SF function subscale and QuickDASH scale. We
hypothesized that older patients, those with a lower
Barthel Index or SF-12 PCS scores, and those with
higher scores on the WOMAC-SF function subscale or
QuickDASH scales would have a lower Lawton IADL
score. For the comparison among two groups, the t-test
was used, and analysis of variance (ANOVA) with
Scheffe test for multiple comparisons, when more than 2
groups were available, or the non-parametric Wilcoxon
and Kruskal-Wallis tests, respectively, if data did not fol-
low a normal distribution.
Regarding the analysis of the responsiveness of the
Lawton IADL Scale, three different evolution pathways
were expected: some of them would maintain a level of
autonomy-dependence similar to prior to the fracture; in
another group the level would deteriorate, not only be-
cause of the fracture but also because of their age and
comorbidities; and just a few patients would report
higher levels of autonomy due to improvements in their
environment (better facilities and access to care). There-
fore, the responsiveness study was performed separately
according to groups defined by the score obtained in the
Barthel Index.(<20, 20–35, 40–55, ≥60) as follows: thosepatients with Barthel Index group at baseline lower than
at follow-up were classified as “improved”; those with
Barthel Index group at baseline higher than at follow-up
were considered “worsened”; and those with equal base-
line and follow-up Barthel Index groups were classified
as “unchanged”. Means and SDs, as well as ceiling and
floor effects were calculated for the Lawton IADL scale
at baseline and 6 months after the fall. A paired t-test
was used to assess the significance of these changes. Fur-
ther, to measure the responsiveness, we estimated the
standardized effect size (SES), defined as the mean
change in score divided by the SD of the baseline scores,
and the standardized response mean (SRM), defined as
the mean change in score divided by the SD of the
change scores [26]. Cohen’s benchmarks were used to
classify the magnitude of the effect sizes [27]. We
expected a larger SES or SRM in patients classified as
“worsened” or “improved” than among those classified
as “unchanged”.
All statistical analyses were performed with SAS for
Windows statistical software, version 9.1 (SAS Institute,
Inc., Cary, NC) and Mplus version 6.1 software (18).
Results
A total of 2,922 patients were initially assessed for their
inclusion in the study. Of these, 2,141 patients fulfilled
the inclusion criteria, and 176 of these, did not complete
the required follow-up questionnaires. The final number
of patients was 1,965 (934 with hip and 1,031 with wrist
fractures).
84.53% of the participants were women, and the mean
age was 80.04 years (SD 8.04). The mean score on the
Lawton IADL Scale was 5.56 (SD 2.84) and on the
Barthel Index was 89.37 (SD 19.50). Regarding the de-
gree burden of comorbidity present in the studied co-
hort, 9.15% of individuals have a Charlson Index value of
0, the most frequent value of this index being 2
(19.23%), and with a 50.74% of patients presenting a
value equal or higher than 3.
The internal consistency of the eight items on the
questionnaire, assessed by Cronbach’s alpha coefficient,
was 0.94. The EFA of the eight items found factor load-
ings of 0.67 to 0.90 and item communalities of 0.45 to
0.81 (Table 1). The percentage of variance explained by
the factor was 70.64%. Regarding the results of the CFA,
fit indices were good: the RMSEA was 0.08 and the TLI
and CFI were both 0.99. Factor loadings were all statisti-
cally significant (p<0.001) ranging from 0.84 to 0.96
(Table 1).
Regarding specific analysis performed by sex, EFA and
CFA showed similar results. In the EFA of the eight
items, factor loadings ranged from 0.64 to 0.86 for men
and from 0.68 to 0.91 for women, while item communal-
ities ranged from 0.41 to 0.74 for men and 0.46 to 0.82
Table 1 Results of the Exploratory and Confirmatory Factor Analyses and Item Convergent and Discriminant Validity
(n=1965)












r Range of r
Item 1 Ability to use telephone 0.67 0.45 0.84 0.61 0.14 – 0.58
Item 2 Ability to do shopping 0.87 0.75 0.94 0.84 0.16 – 0.69
Item 3 Food preparation capacity 0.89 0.79 0.96 0.82 0.15 – 0.65
Item 4 Housekeeping ability 0.90 0.81 0.95 0.87 0.18 – 0.66
Item 5 Capacity to do laundry 0.87 0.75 0.95 0.82 0.12 – 0.63
Item 6 Independence for transportation 0.77 0.59 0.84 0.75 0.21 – 0.65
Item 7 Ability to manage self-medication 0.75 0.57 0.89 0.69 0.15 – 0.64
Item 8 Ability to handle finances 0.80 0.64 0.90 0.70 0.12 – 0.63
r: Spearman correlation coefficient.
* The first factor explained the 70.64% of the total variability.
† Fit indexes: χ2 = 282.07; degrees of freedom = 20; RMSEA (90% CI) = 0.08 (0.07 – 0.09); TLI = 0.992; CFI = 0.994.
‡ Item total correlation with its own Lawton IADL Scale corrected for overlap.
‖ Correlation between Lawton IADL Scale and Barthel Index, SF-12 PCS, WOMAC short form and QuickDASH domains.
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factor was 62.21% for men and 72.73% for women. The
CFA fit indices were again good: the RMSEA was 0.08
for men and 0.06 for women, and the TLI and CFI were
both 0.98 for men and 0.99 for women. Factor loadings
were all statistically significant (p<0.001) ranging from
0.78 to 0.96 in men and from 0.84 to 0.97 in women.
The item-total correlation coefficients corrected for
overlap ranged from 0.61 to 0.87, exceeding the thresh-
old of 0.40 (Table 1), and they were higher than the cor-
relation coefficient of each item with the other domains.
On the other hand, the Lawton IADL items correlated
significantly more strongly with their own scale than
with all other scales in 97.5% of cases. In the remaining
2.5%, the difference between the correlation coefficients
with their own scale and with the other scale was at least
greater than one standard error.
The correlation coefficients between the Lawton IADL
score and scores on the Barthel Index, the SF-12 PCS
domain, the WOMAC-SF function subscale, and the
QuickDASH were all above 0.40 (range, 0.49 – 0.73),
while the strength of the correlation with the SF-12
MCS score was much weaker (r = 0.14). Furthermore,
all coefficients were lower than the Cronbach’s alpha of
the Lawton IADL Scale.
Regarding the known-groups validity, the differences
in the Lawton IADL mean score were statistically signifi-
cant (p<0.0001) among the different groups according to
age, and scores on the Barthel Index, SF-12 PCS domain,
WOMAC-SF function subscale, and QuickDASH scale
(Table 2). It can be observed that there is an ordered
change in the Lawton IADL Scale scores when analyzed
by age group, older patients having lower IADL func-
tionality. Also a progressive and directional variation canbe observed among groups by Barthel Index and SF-12
PCS scores, with those scoring the lowest on these tests
having the lowest Lawton IADL scores. Significant dif-
ferences with the trend in the opposite direction are
observed, when comparing Lawton IADL scores with
WOMAC-SF function subscale and QuickDASH scores.
In order to assess responsiveness, “unchanged” and
“worsened” patients were considered. “Improved”
patients were excluded of this analysis due to the small
size of this group (7 individuals). Six months after the
fall, the Lawton IADL score had decreased 2.19 points
among those patients classified as “worsened” and 0.73
points among those classified as “unchanged”. The per-
centage of individuals at floor level pre-intervention was
7.06%, and 11.97% had this status at the time of the post-
intervention assessment (Table 3). The SES and SRM
responsiveness parameters were 0.79 and 0.84 among
those classified as “worsened”, indicating a moderate to
large change. Otherwise, as expected, the parameters
were lower among those classified as “unchanged”,
0.31 and 0.38, respectively, indicating a small change
(Table 3).
Discussion
This large prospective cohort study provides detailed in-
formation on the validity, reliability and responsiveness
of the Lawton IADL Scale in two different samples of
patients (hip fractures and wrist factures), with different
expected affection of their IADL capacity.
The analysis included a broad range of aspects of the
instrument, from the construct of the questionnaire, for
which not only exploratory but also confirmatory factor
analysis was used, to its convergent and divergent valid-
ity and also its known-groups validity. In all cases, it
Table 2 Known Groups Validity of Lawton IADL Scale According to relevant categories
Hip + Wrist Hip Wrist
(n=1965) (n=934) (n=1031)
n Mean (SD) n Mean (SD) n Mean (SD)
Total 1903 5.56 (2.84) 903 4.32 (2.95) 1000 6.68 (2.22)
Age
≤75a 582 7.18 (1.82)b,c 118 6.25 (2.60)b,c 464 7.42 (1.48)b,c
76-85b 823 5.58 (2.77)a,c 395 4.64 (2.90)a,c 428 6.45 (2.34)a,c
>85c 498 3.63 (2.75)a,b 390 3.41 (2.75)a,b 108 4.43 (2.62)a,b
p-value <0.0001 <0.0001 <0.0001
Barthel Index
≤35a 65 0.42 (0.56)c 52 0.35 (0.48)c 13 0.69 (0.75)b,c
40-55b 99 1.36 (1.61)c 80 1.08 (1.21)c 19 2.58 (2.39)a,c
≥60c 1714 6.00 (2.54)a,b 758 4.94 (2.72)a,b 956 6.84 (2.03)a,b
p-value <0.0001 <0.0001 <0.0001
SF-12 PCS scale
<50 1229 4.71 (2.91) 714 3.86 (2.84) 515 5.89 (2.57)
≥50 601 7.43 (1.41) 149 6.83 (2.01) 452 7.63 (1.09)
p-value <0.0001 <0.0001 <0.0001
WOMAC-SF Function Subscale
[0–25]a - - 351 6.44 (2.16)b,c - -
(25–50]b - - 261 3.99 (2.59)a,c - -
(50–100]c - - 300 2.18 (2.30)a,b - -
p-value - <0.0001 -
QuickDASH
[0–25]a - - - - 855 7.09 (1.79)b,c
(25–50]b - - - - 98 4.71 (2.77)a,c
(50–100]c - - - - 41 2.88 (2.58)a,b
p-value - - <0.0001
a,b,c Superscript letters indicate differences among the respective categories of a variable by Scheffe test for multiple comparison.
PCS: WOMAC physical component summary.
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0.94 for the eight items, EFA was satisfactory, regarding
the CFA, the values for the RMSEA, TLI and CFI were
satisfactory and factor loadings were all statistically
significant.
The correlation was, as hypothesized, strong, both
with those on other instruments that measure activities
of the daily living, and on instruments exploring func-
tional capacity. Specifically, the correlation coefficient
was higher than 0.40, for the Barthel Index, SF-12 PCS
domain, WOMAC-SF function subscale and Quick-
DASH and lower for the SF-12 MCS domain. As stated
in the introduction, functional capacity is a complex and
hierarchical construct and this relationship is clinically
plausible.
Also, as expected, the test was able to identify differ-
ences between groups expected to be different from vari-
ous perspectives. Known groups validation, comparingthe Lawton IADL Scale scores among groups classified
by age and scores on other related scales, identified sig-
nificant differences, with older patients scoring lower on
the scale under study. Also low IADL Lawton Scale
scores were found in those patients with lower Barthel
Index and SF-12 PCS scores. Further, those with higher
functional limitation, as assessed through WOMAC or
QuickDASH scales, had lower Lawton IADL scores.
This study also provides some responsiveness para-
meters. The SES and SRM responsiveness results indi-
cate moderate to large changes among those classified as
“worsened” and a small change among those classified as
“unchanged”. Due to the age of the participants and
their previous functional status and level of independ-
ence, in many cases the traumatic event studied was
followed by deterioration or at most marginal im-
provement in their IADL capacity. This is a plausible
explanation for the poor responsiveness after the
Table 3 Changes and Responsiveness Parameters in
Lawton IADL Scale 6 Months after the fall
Total Worsened Unchanged
(n=809) (n=113) (n=485)
Pre, Mean (SD) 5.65 (2.87) 3.34 (2.77) 6.58 (2.36)
Post, Mean (SD) 4.97 (3.08) 1.15 (1.50) 5.91 (2.60)
Change, Mean (SD) −0.98 (2.12) −2.19 (2.61)† −0.73 (1.90)†
p-value* <0.0001 <0.0001 <0.0001
% at floor
Pre-intervention 7.06 14.41 3.98
Post-intervention 11.97 42.73 4.94
% at ceiling
Pre-intervention 47.37 16.22 61.22
Post-intervention 36.52 0 44.85
SES** 0.34 0.79 0.31
SRM*** 0.46 0.84 0.38
* p-value from a paired t-test to compare whether there were significant
differences between pre and post scores.
† Superscripts indicate significant differences between “worsened” and
“unchanged” groups by means of the t-test.
**SES: standardized effect size.
***SRM: standardized response mean.
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by recall using this questionnaire. Nevertheless, the per-
centage of subjects at the floor level pre-intervention was
less than 15%, the threshold for the adequacy of a sample
to assess responsiveness [28].
Our study has some limitations. First of all, the study
cohort has been selected from an ER environment. This
fact may led to some reduction of the generalization of
the data. Nevertheless, we found that the selected sam-
ple, presents values similar to the Spanish elderly popu-
lation regarding Barthel Index values, and was slightly
older and female than the Spanish mean .The main one
is the fact that the evaluation of the IADL status of the
patient before the fall was obtained retrospectively as
reported by the patient once the fall had already oc-
curred. It is evident that the way that information was
retrieved leads to bias in the results. Nevertheless, since
a fall is an unexpected acute event it would be extremely
complicated to obtain such information in a prospective
way. It should also be stated that the translation of the
questionnaire this work in based in is the most used and
referred one, but, at our knowledge extent the transla-
tion and back translation procedure was not reported at
the time of its publication. The limitations related to the
Lawton IADL Scale itself, also had to be considered. The
self-report or surrogate report method of administration
rather than a demonstration of the functional task may
lead either to over- or under-estimation of abilities. In
addition, the instrument may not be sensitive to small,
incremental changes in function. Due to the relativelyhigh correlation between the Barthel and Lawton Index
some results regarding the responsiveness analysis, may
be somehow overrated.
Few studies have been performed to test the psycho-
metric properties of the Lawton IADL Scale [22]. It was
originally tested concurrently with the Physical Self-
Maintenance Scale (PSMS) [5]. Reliability was estab-
lished with twelve subjects interviewed by one inter-
viewer with the second rater present but not
participating in the interview process. Inter-rater reliabil-
ity was established at 0.85 [29]. Our study, performed in
a much bigger cohort, provides also an interesting reli-
ability index, Cronbach’s alpha coefficient being 0.94.
Another published validation of a translation of the
Lawton IADL Scale, performed in a smaller sample, ana-
lyzed content and construct validity, reliability, and
known-groups validity. The results were consistent with
ours, with a Cronbach's alpha of 0.86 and intraclass cor-
relation coefficient of 0.99. The factor analysis showed
that one factor was extracted, and the known-groups
validity was also supported [30].
The potential gender bias of the Lawton IADL Scale
has led to the generation of some non-validated adapta-
tions for its application in men [24]. Regarding this
issue, our study provides evidence of the construct valid-
ity of the scale, in its whole version, when it is applied to
women, but also to men. It would be interesting to as-
sess the adequacy and justification of the accepted adap-
tation of this scale when applied to men.
Conclusions
These results confirm that the Spanish version of the
Lawton IADL Scale has excellent reliability and validity
though its sensitivity to change is moderate.
Our findings support the view that this broadly
adopted test, due to its characteristics, both in its ori-
ginal form and also in Spanish, is a reliable instrument
for the assessment of IADL in elderly individuals living
in the community. Given the spread use of this scale,
these validity data will improve the IADL assessment
procedure in elderly populations.
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